ATP-independent DNA renaturation catalyzed by a protein from Ustilago maydis.
A protein that catalyzes the renaturation of complementary strands of DNA has been purified from mitotic cells of the lower eukaryote Ustilago maydis. The most highly purified fraction contains a polypeptide with a molecular mass of 20 kDa as determined by SDS/PAGE and glycerol gradient sedimentation. DNA reannealing is enhanced by the presence of a divalent cation but does not require ATP nor any other nucleotide triphosphate. Reassociation proceeds with fast kinetics as more than 60% of the DNA is reannealed within 4 min at a 30:1 nucleotide/protein monomer ratio, results which suggest that the protein acts in a stoichiometric fashion. Amino acid analysis revealed that the protein contained an elevated level of basic residues and low levels of tryptophan and tyrosine. The protein binds to an oligonucleotide of ten residues but not to one having only five. As judged by agarose gel assays, the protein does not catalyze strand-transfer reactions but does promote the annealing of a 58-residue polynucleotide onto single-stranded circles and gapped linear duplexes. These latter reactions are dependent on the presence of DNA sequence similarity between the pairing partners.